Extracellular Alkalinization Assay for the Detection of Early Defense Response.
Plant recognition of invading organisms occurs through identification of foreign molecules associated with attackers and of self-derived, damage-associated molecules. Perception of these molecules activates signaling processes including dynamic changes in ion balance, production of second messengers such as reactive oxygen species and nitric oxide, increased levels of plant hormones, and map kinase cascade activation. Together these signaling events stimulate transcriptional changes to initiate plant defense responses. Among the earliest detectable signaling events is a rapid increase in apoplastic pH, i.e., extracellular alkalinization. Here, an assay for quantification of this alkalinization response using suspension-cultured cell lines for Arabidopsis, potato, and maize is described. This assay is an inexpensive, fast, simple, and reproducible method to quantify defense signaling output, providing a powerful tool for evaluating early plant responses to elicitors and pathogens. Results from the alkalinization assay are comparable to other more costly and time-consuming methods for assessing defense signaling, such as measurement of the oxidative burst, calcium influx, and marker gene expression. This bioassay is a quantitative and robust method for evaluation of plant defense output. © 2017 by John Wiley & Sons, Inc.